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Abstract 
Pedestrian fatalities account for approximately 12% of all fatalities statewide in Texas and as much as 18% in urban 
area. Locating where the high risk spot is and addressing the cause factors are critical. North Lamar Boulevard in 
Austin Texas has seen an increase in pedestrian crashes in recent years. A team of agencies collaborated on ways to 
address the safety concern. After studying the crash locations and pedestrian crossing data, the group identified two 
study sections. The crashes historical records provide the opportunity to access the massive crash data and associated 
crash attributes. Geographic Information System (GIS) technology was used to facilitate the data collection and the 
GIS map overlaid with road network was used in the case study corridor. The countermeasure for the pedestrian crash 
was analyzed and proposed at the end. 
© 2012 Published by Elsevier Ltd. Selection and peer-review under responsibility of Beijing Jiaotong 
University (BJU) and Systems Engineering Society of China (SESC).  
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1. Introduction 
Pedestrian fatalities account for approximately 12% of all fatalities statewide and as much as 18% in 
urban area in state of Texas. Locating where the high risk spot is and addressing the cause factors are 
critical. North Lamar Boulevard in Austin Texas has seen an increase in pedestrian crashes in recent years.  
A team of agencies collaborated on ways to address the safety concern. For more than a year, the Texas 
Department of Transportation (TxDOT), the Texas Transportation Institute (TTI), the City of Austin’s 
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Transportation Department and Neighborhood Planning Programs, Austin Police Department, and Capital 
Metro (CapMetro) have met to discuss possible countermeasures.  
North Lamar Boulevard from US 183 to IH-35 has a mixture of land uses (Fig. 1). Apartment 
complexes, retail strip centers, stand alone fast food and convenience stores, as well as schools and 
libraries align the roadway. 
Fig. 1. Basic Condition and the location map 
Fig. 2. Sidewalk Inventory Investigation Data in GIS  
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2. Multiple agencies data collection 
2.1. Department of transportation (TxDOT) 
There are limited facilities for pedestrians along North Lamar. The southern section has sidewalk on 
both sides of Lamar with few exceptions. In some of this section, Sidewalks are incongruous and 
inconsistent (Fig. 2). As a result, there are heavily worn paths in the grass along the roadway. Pedestrians 
are known to use the parking lots to walk north and south. 
2.2. City neighborhood planning program 
The City of Austin Neighborhood Planning Program has conducted a neighborhood plan for the North 
Austin Civic Association (NACA) which has North Lamar as the eastern boundary. There is a current 
effort ongoing in the North Lamar/Georgian Acres Combined Neighborhood Planning Area (NLCNPA) 
which has North Lamar as the western boundary. Making North Lamar Boulevard a “Great Street” was 
listed in NACA’s top ten neighborhood planning priorities. The land use and demography data were 
provided by the two agencies to better assist the analysis process. Over 80 percent of housing units are 
multi-family in the NLCNPA and over 70 percent in NACA as compared to 55 percent in all of Austin. 
The persons of Hispanic origin increased as a percent from 28 to 50 percent during the ten years in the 
NLCNPA. Approximately one-third of the residents are foreign-born.   
Fig. 3. Capital metro daily boarding data  
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2.3. Bus service 
In urban area, bus is a common mode of public transportation.  Bus stops are located either upstream of 
an intersection is referred as near side or downstream of an intersection which is also called far side.  
Numerous pedestrian activities are present in and around the bus stop due to land use patterns proximate 
to bus stop locations.  Bus riders (passengers/pedestrians) can use the nearest cross street to the bus stop 
and from the bus stop. The location of bus stops proximate to intersection poses safety hazard for 
passengers boarding and alighting from the bus.  Passengers alighted from the bus proceed to cross nearby 
street.  If the bus stop is located near side and pedestrians crossing the street in front of the bus may be at 
risk to be hit by a vehicle coming from next lane to the bus stop.  Vehicles behind the parked bus may not 
be able to see crossing pedestrians.   
Capital Metropolitan Transportation Authority (CapMetro) operates the bus service for the region. 
Several stops are located along North Lamar Boulevard, and a park and ride lot is located at the North 
Lamar and US 183 intersection. Fig. 3 illustrates the boarding and alighting at each of the bus stops along 
North Lamar. As seen in this figure, the heaviest concentration of boarding and alighting is near the 
intersection of North Lamar and Rundberg.   
2.4. Crash history 
In this study, two different sets of pedestrian related crash data for the corridor north of US183 were 
acquired. One of them was obtained from TxDOT, which includes the year 1992-2001 data from a 
Department of Public Safety (DPS) maintained Master Accident Listing (MAL), and year 2001-2008 data 
from TxDOT maintained Crash Records Information System (CRIS). The Crash Records Information 
System (CRIS) provides the opportunity to access the massive crash data and associated crash attributes.  
Another resource was the City of Austin database, which includes pedestrian related crash data from 2001 
to present. Detailed comparison has been conducted between these sources, and after eliminating the 
overlapping crashes, the datasets are combined together to provide the most comprehensive collision 
information. 
The completed set of crash record database contains - details of the crash such as, location, time, 
severity, light condition, weather, and parties involved, etc.  In addition to the available geographic and 
other information on pedestrian crashes provided by the database, other background traffic and transit 
operation information can also be achieved to conduct more comprehensive analysis. With all available 
data, it is not only possible to find high risk spots by using spatial analysis techniques; but also possible to 
identify the factors contributing in occurrence of crashes by using descriptive and statistical data analysis.  
This research explored the procedure to identify the risky locations and study the affecting factors; the 
results served as the baseline of select mitigation strategies, and allocate funds to improve pedestrian 
safety.
In Fig. 4, the accidents distribution chart over 24-hours period indicates that most of the accidents have 
happened during the PM hours (after 12 p.m.). Based on the finding, the data collection effort was mainly 
focus on the afternoon and evening hours.  
A total of 145 pedestrian related motor vehicle collisions have been recorded from year 2001 to present 
(October 2009) along the North Lamar Boulevard corridor between US183 and IH35. These collected 
data were analyzed using data analysis tools.  Analysis was done to correlate crashes and associated 
contributing factors.  These crashes were plotted in Geographic Information System (GIS) map, overlaid 
with road network and bus locations. As shown in Fig. 5, each red circle represents where one or multiple 
accidents happened; the larger the circle, the more individual accidents have happened in that particular 
location. Building the spatial crash distribution map allows the viewer to have a clear sense of the location 
525 Liang Ding /  Procedia - Social and Behavioral Sciences  43 ( 2012 )  521 – 529 
of the “hotspot.” In the six miles, two sections have the highest concentration of crashes related to 
pedestrian crossings: 1) Thurmond to Fairfield and 2) Rutland to Longspur. These two sections thus are 
the emphasis of the study and data collection.  
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Fig. 4. North Lamar crashes distribution over 24 hours period 
Fig. 5 North Lamar Boulevard Pedestrian Crash Data  
526   Liang Ding /  Procedia - Social and Behavioral Sciences  43 ( 2012 )  521 – 529 
Figure 6 is the closer look of the Thurmond to Fairfield section with the street layouts. The accidents 
map, along with other data collected from the site, such as the pedestrian midblock crossing behavior data, 
can help the researcher to reveal the major reason of the high intensity of pedestrian accidents in certain 
spots. 
Pedestrian crossing data was collected in the two study sections. The data was collected from 12 p.m. - 
2 p.m. and from 3 p.m. - 6 p.m. on a normal weekday. There were 146 pedestrians and 12 bicycles 
crossing midblock between Thurmond and Fairfield during the 5-hour period with the highest hour 
between 4 p.m. - 5 p.m. when 46 people crossed. Of the 158 people crossing this section, 141 of them 
were adults, 14 (10 percent) were teenagers and 3 (2 percent) were children. See Fig. 14 for an hourly 
breakdown. 
In the northern study section between Rutland and Longspur, there is a higher percentage of non-adult 
pedestrians crossing N. Lamar. Of the 124 people crossing midblock, 33 (27 percent) were children and 
teenagers. Also, 10 of the 124 people crossed on bicycles. The highest hour of the day occurred between 1 
p.m. – 2 p.m. when 33 people crossed.  
To have a better idea of where pedestrians begin and end their trip, researchers indicated the origin and 
destination of every trip. The pedestrian trips during the 5-hour window between 12 p.m. – 2 p.m. and 3 
p.m. – 6 p.m. are shown in Figures 16 and 17 with lines indicating origin-destination (O-D) information 
with age represented by the three colors. The circle size specifies the higher volume of pedestrians 
beginning or ending their trip at that location. 
3. Hot spots study 
3.1. Thurmond to fairfield (southern study section) 
Continuous sidewalks exist on both sides of North Lamar in this section and crosswalks provide 
additional mobility and emphasize the pedestrian. The traffic signal at Thurmond offers a place to cross 
North Lamar. The next nearby traffic signal is at Payton Gin Road located over 2,000 feet to the north.  
Fig. 6 Thurmond-Fairfield Pedestrian Activity OD by Age from 12 p.m. - 2 p.m. and 3 p.m. to 6 p.m.  
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US183 offers another signal but is over 2,500 feet to the south. There are CapMetro bus stops for 
northbound and southbound buses located at Elliott Street and at Thurmond Street. The pedestrian 
crossing volume data shows 158 pedestrians and bicyclists crossing at uncontrolled locations during the 
five-hour period. Although most of these pedestrians are adults, there were 17 children and teenagers. 
Through a field observation, it was noted that pedestrians generally cross where they meet the North 
Lamar curbline instead of walking north or south to a signalized crossing. There is a high concentration of 
pedestrians crossing just south of Elliott Street. South of Elliott is a less concentrated crossing at Beaver 
Street and the few feet to the south of Beaver Street. 
Motor vehicle crashes involving pedestrians and bicyclists were prevalent in this study section with 17 
in the past eight years between Fairfield and Thurmond. The driveway with the highest turning volume is 
the one into the Malibu Apartments (8600 North Lamar Blvd) located in the middle of the study section 
south of Beaver on the west side of the roadway with 42 lefts into the complex and 21 left out of the 
complex during the one-hour period from 5 p.m. - 6 p.m. 
3.2. Rutland to longspur (northern study section) 
Sidewalks along North Lamar in this study section are inconsistent, leaving much of the pedestrian 
activity occurring in the parking lots. A drainage ditch on both sides of North Lamar makes walking 
beside the roadway challenging. Where the slope of the grassy area is walkable, worn paths have been 
created and are especially prevalent on the west side of North Lamar. Bicyclists use these paths as well. 
The signals at Lamar and Rundberg and at Rutland and Longspur have audible pedestrian signals as well 
as curb ramps and crosswalks. Although the distance between controlled crossings was shortened with the 
installation of the traffic signal at North Lamar and Longspur in June of 2008, there is still 1,000 feet 
dividing Longspur and Rutland. 
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Fig. 7 Rutland-Longspur Pedestrian Activity OD by Age from 12 p.m. - 2 p.m.  and 3 p.m. - 6 p.m. 
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In a pedestrian count study, there were 124 people who crossed midblock between Rutland and 
Longspur. Like the other study section, pedestrians crossed at many points along North Lamar, but one 
location seemed to have slightly more crossings than the others. That location is near the driveways 
opposite each other near the middle of the study section. It is one of the main entrances to the Northwend 
Shopping Center. Without sidewalks on the west side pedestrians enter or leave the street from the 
driveways into shopping centers. There have been several collisions involving motor vehicles and 
pedestrians or bicyclists. Of the 49 crashes, 14 of these occurred in private parking lots and eight occurred 
in the midblock section. 
Like the Thurmond to Fairfield section, there are numerous driveways located along this study section. 
Large strip retail centers are located on either side of the roadway with apartment complexes nearby or 
behind them. A restaurant parking lot has high entering/exiting volume around the lunch hour with 32 and 
11 vehicles entering and exiting respectively between 12 p.m. and 1 p.m. Possibly due to the high number 
of driveways, there is no one driveway which experiences unreasonably high turning movements 
especially left turns into/out of them. During the highest hour (5 p.m. - 6 p.m.), there were 13 lefts into 
and 13 lefts out of the shopping center on the west side of North Lamar.  
4. Countermeasures discussion 
The high number of pedestrians crossing North Lamar at uncontrolled locations in addition to the 
number of crashes involving pedestrians confirms the need to take action to improve safety. With a daily 
motor vehicle volume of 30,000 and numerous driveways, careful consideration should be given to 
provide the most appropriate treatment. Research shows that merely painting a crosswalk on the 5-lane 
arterial will not address the pedestrian safety issue. Special measures must be implemented to encourage 
motorist compliance and provide safer crossings. The safety team discussed the following possible 
solutions:  
x Fill in the missing sidewalks along the whole of North Lamar from US183 to Howard/I-35  
x Crosswalk with raised pedestrian median providing a refuge  
x Crosswalk with raised pedestrian median refuge plus HAWK signal  
x Crosswalk with raised pedestrian refuge median plus rapid rectangular flash beacon (RRFB)  
xWith any crosswalk, stripe advanced yield or stop bar markings.  
x By installing a raised median, some attention must be provided to the nearby driveways to ensure 
turning movements can be made. If they cannot, these turns must be restricted or driveways closed.  
x Design the median such that it invites pedestrians to use it. Landscaping and other design features 
should be considered. Adjacent sidewalk must be connected and designed appropriately to 
accommodate people with disabilities. 
For the northern section, a possible crossing treatment could be installed near the existing bus stop 
where there is 130 feet of space between driveways. A median the length of 40 feet could be installed 
leaving 45 feet on either side of the median for turning movements. Pedestrian crossing volume is most 
concentrated at the driveway a couple of steps to the north of this bus stop. 
The most likely location for a pedestrian crosswalk and median refuge is just south of Elliott where the 
highest concentration of crossings occur. The available distance between the driveway on the west side 
and Elliot on the east side is approximately 65 feet. Bus stops are located on opposite sides of North 
Lamar at this proposed location. The disadvantage of this location is its proximity to Fairfield Drive 
which may become signalized at some point in the future. A signal at Fairfield would negate the need for 
a crossing south of Elliot. The second most concentrated crossing occurs in the area around Beaver and to 
the south. 
529 Liang Ding /  Procedia - Social and Behavioral Sciences  43 ( 2012 )  521 – 529 
References 
Fitzpatrick, K.; Turner, S.; Brewer M., et al. (2006). Improving Pedestrian Safety at Unsignalized 
Crossings. Tcrp Report 112/Nchrp Report 562. Transportation Research Board, Washington, DC. 
Federal Highway Administration (2003). The Manual on Uniform Traffic Control Devices (MUTCD). 
Washington, DC. Accessed online October 5, 2008. (http://mutcd.fhwa.dot.gov/pdfs/2003r1/pdf-
index.htm). 
Campbell, B.J. Zegeer, C., Huang, H., Cynecki, M. A (2004). Review of Pedestrian Safety Research in 
the United States and Abroad. FHWA-RD-03-042. 
Messelodi, S. and Modena, C. M. (2005). A computer vision system for traffic accident risk measurement: 
A case study. s.l. : Technical Report, ITC-irst , ITC. T05-06-07. 
